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DETAILED ACTION 

This office action is in response to the Amendment filed 1 1 October 2006. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Office action: 

A person shall be entitled to a' patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States, 

Claim 9 is rejected under 35 USC 102(b) as being anticipated by Hunkar 
(U.S. Patent 3,941,534). Hunkar shows that it is known to carry out a method 
for controlling an injection molding machine in order to control the movement 
of a molten resin in a heating cylinder of the injection molding machine, the 
injection molding machine including a screw arranged within the heating 
cylinder to be rotatable and to be linearly movable and having a flight of a pitch 
P, the molten resin being moved in a forward direction during a plasticization 
process and an injection process (Abstract; Column 7, lines 13-27; Column 8, 
lines 28-43), the method comprising the steps of linearly moving the screw 
backwards relative to the forward feeding direction of the molten resin at a 
constant backward speed (Column 6, lines 45-48; Column 8, lines 16-18; 
Column 10, lines 6-19; Column 28, lines 24-35); controlling density 
distribution of molten resin at a nose portion of the screw while moving the 
screw backwards (Column 6, lines 50-58; Column 27, lines 37-63); and 
controlling a rotation speed of the screw based on a constant backward speed 
of the screw, wherein the controlling comprises simultaneously rotating the 
screw in the forward feeding direction at a rotation speed corresponding to the 
constant backward speed, after completion of the measuring process and 
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before starting the injection process (Column 9, lines 61-68; Column 28, lines 
10-35). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

Claims 1-8 and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shimizu (U.S. Patent 4,879,077), in view of Hunkar. 
Regarding Claim 1, Shimizu shows the basic process, including controlling an 
injection molding machine including a heating cylinder and a screw disposed in 
the heating cylinder (Column 3, lines 46-47), performing a 
plasticization/ measuring process and an injection process (Column 2, lines 
50), controlling a rotation speed R of the screw based on a constant backward 
speed V of the screw (Column 9, lines 61-68; Column 28, lines 10-35), wherein 
the controlling comprises defining a synchronization ratio of a rotation speed of 
the screw, so that the position of a flight of the screw does not apparently move 
relative to a constant speed of the screw (Figures 3-5; Column 2, lines 58-65), 
and defining a rotation speed of the screw by dividing the backward speed of 
the screw by the pitch of the flight of the screw (Column 2, lines 44-57; It is 
interpreted that the control equation applies to backward movement of the 
screw since backward movement is controlled in a similar fashion as frontward 
movement is controlled.). The examiner notes that a specific "synchronization 
ratio" is not explicitly defined in Shimizu, however, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to assign 
a value of 100% when the screw rotation and linear movement are perfectly 
synchronized, i.e. when the position of the flight does not move. The examiner 
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also notes that Shimizu does not explicitly define an arbitrary synchronization 
ratio, as used in the claimed formula. However, since the arbitrary 
synchronization ratio cannot alter how the process steps are to be performed to 
achieve the utility of the invention, it is herein addressed as nonfunctional 
descriptive material (MPEP 2106 VI.). Shimizu does not show controlling a 
density distribution of molten resin at a nose portion of the screw while moving 
the screw backwards or moving the screw backwards at a constant speed while 
rotating it after completion of the injection process. Hunkar shows that it is 
known to carry out a method including controlling a density distribution of 
molten resin at a nose portion of the screw while moving the screw backwards 
(Column 6, lines 50-58; Column 27, lines 37-63), and moving the screw 
backwards at a constant speed while rotating it after completion of the 
measuring process and before starting the injection process (Column 6, lines 
45-48; Column 8, lines 16-18; Column 10, lines 6-19; Column 28, lines 24-35). 
Hunkar and Shimizu are combinable because they are concerned with a 
similar technical field, namely, methods of controlling molding operations. It 
would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use Hunkar^s control parameters during 
Shimizu 's molding process in order to insure formation of an article which 
meets end-use specifications that are dependent upon density of the molding ' 
material. 

Regarding Claim 2, Shimizu shows the basic process as claimed as 
discussed above, however Shimizu does not explicitly show variations of the 
synchronization of the screw rotation and linear movement. However, it would 
have been obvious to one of ordinary skill in the art at the time the invention 
was made to realize that if a synchronization ratio is less that 100%, the screw 
is rotated more slowly than the backward speed of the screw and that if the 
synchronization ratio is more than 100%, the screw is rotated faster than then 
backward speed of the screw. It would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to vary Shimizu's 
synchronization ratio of the screw's rotation speed and linear speed during his 
molding process in order to achieve better measuring and melting of the 
material therein. 

Regarding Claim 3, Shimizu shows the basic process as claimed, 
including a process using a heating cylinder, a screw disposed in a heating 
cylinder (Column 3, lines 46-47), a first driving source for driving the screw in 
an axial direction, a second driving source for rotating the screw (Column 4, 
lines 1-5, 18-27), position detecting means for detecting the axial position of 
the screw (Column 5, lines 42-51), rotation- speed detecting means for detecting 
the rotation speed of the screw (Column 4, lines 49-54), and a controller for 
controlling the first driving source and the second driving source dependent on 
the detecting signals transmitted from the position detecting means (Column 5, 
lines 47-51) and the rotation- speed detecting means (Column 4, 60-65). 
Shimizu also shows a plasticization/ measuring process and an injection 
process (Column 2, lines 60), comprising the steps of, controlling a rotation 
speed R of the screw based on a constant backward speed V of the screw 
(Column 9, lines 61-68; Column 28, lines 10-24) defining a synchronization 
ratio of a rotation speed of the screw, so that the position of a flight of the 
screw does not apparently move relative to a constant speed of the screw 
(Figures 3-5; Column 2, lines 58-65), and defining a rotation speed of the screw 
by dividing the backward speed of the screw by the pitch of the flight of the 
screw (Column 2, lines 44-57). The examiner notes that a specific 
"synchronization ratio" is not explicitly defined in Shimizu, however, it would 
have been obvious to one of ordinary skill in the art at the time the invention 
was made to assign a value of 100% when the screw rotation and linear 
movement are perfectly synchronized. The examiner also notes that Shimizu 
does not explicitly define an arbitrary sychronization ratio, as used in the 
claimed formula. However, since the arbitrary sychronization ratio cannot alter 
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how the process steps are to be performed to achieve the utility of the 
invention, it is herein addressed as nonfunctional descriptive material (MPEP 
2106 VI.). Shimizu does not show controlling a density distribution of molten 
resin at a nose portion of the screw while moving the screw backwards or 
moving the screw backwards at a constant speed while rotating it after 
completion of the injection process. Hunkar shows that it is known to carry 
out a method including controlling a density distribution of molten resin at a 
nose portion of the screw while moving the screw backwards (Column 6, lines 
50-58; Column 27, lines 37-63), and moving the screw backwards at a 
constant speed while rotating it after completion of the measuring process and 
before starting the injection process (Column 6, lines 45-48; Column 8, lines 
16-18; Column 10, lines 6-19; Column 28, lines 24-35). It would have been 
prima facie obvious to one of ordinary skill in the art at the time the invention 
was made to use Hunkar's control parameters during Shimizu 's molding 
process in order to insure formation of an article which meets end-use 
specifications that are dependent upon density of the molding material. 

Regarding Claim 4, Shimizu shows the basic process as claimed as 
discussed above, however Shimizu does not explicitly show variations of the 
synchronization of the screw rotation and linear movement. However, it would 
have been obvious to one of ordinary skill in the art at the time the invention 
was made to realize that if a synchronization ratio is less that 100%, the screw 
is rotated more slowly than the backward speed of the screw and that if the 
synchronization ratio is more than 100%, the screw is rotated faster than then 
backward speed of the screw. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to vaiy Shimizu's 
synchronization ratio during his molding process in order to achieve better 
measuring and melting of the material therein. 

Regarding Claim 5, Shimizu shows the basic process as claimed, 
including controlling an injection molding machine including a heating cylinder 
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and a screw disposed in the heating cylinder (Column 3, lines 46-47), 
performing a plasticization/ measuring process and an injection process 
(Column 2, line 60), controlling a rotation speed R of the screw based on 
constant linear backward speed V of the screw (Column 9, lines 61-68; Column 
28, lines 10-35, wherein the controlling comprises defining a synchronization 
ratio of a rotation speed of the screw, so that the position of a flight of the 
screw does not apparently move relative to a constant linear backward speed of 
the screw (Column 2, lines 58-65), and defining a rotation speed of the screw 
by dividing the backward speed of the screw by the pitch of the flight of the 
screw (Column 2, lines 44-57). The examiner notes that a specific 
"synchronization ratio" is not explicitly defined in Shimizu, however, it would 
have been obvious to one of ordinary skill in the art at the time the invention 
was made to assign a value of 100% when the screw rotation and linear 
movement are perfectly synchronized. .The examiner also notes that Shimizu 
does not explicitly define an arbitrary sychronization ratio, as used in the 
claimed formula. However, since the arbitrary sychronization ratio cannot alter 
how the process steps are to be performed to achieve the utility of the 
invention, it is herein addressed as nonfunctional descriptive material (MPEP 
2106 VI.). Shimizu does not show controlling a density distribution of molten 
resin at a nose portion of the screw while moving the screw backwards or 
moving the screw backwards at a constant speed while rotating it after 
completion of the injection process. Hunkar shows that it is known to carry 
out a method including controlling a density distribution of molten resin at a 
nose portion of the screw while moving the screw backwards (Column 6, lines 
50-58; Column 27, lines 37-63), and moving the screw backwards at a 
constant speed while rotating it after completion of the measuring process and 
before starting the injection process (Column 6, lines 45-48; Column 8, lines 
16-18; Column 10, lines 6-19; Column 28, lines 24-35). It would have been 
prima facie obvious to one of ordinary skill in the art at the time the invention 
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was made to use Hunkar's control parameters during Shimizu's molding 
process in order to insure formation of an article which meets end-use 
specifications that are dependent upon density of the molding material. 

Regarding Claim 5, Shimizu shows the basic process as claimed as 
discussed above, however Shimizu does not explicitly show variations of the 
synchronization of the screw rotation and linear movement. However, it would 
have been obvious to one of ordinary skill in the art at the time the invention 
was made to realize that if a synchronization ratio is less that 100%, the screw 
is rotated more slowly than the backward speed of the screw and that if the 
synchronization ratio is more than 100%, the screw is rotated faster than then 
backward speed of the screw. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to vary Shimizu's 
synchronization ratio during his molding process in order to achieve better 
measuring and melting of the material therein. 

Regarding Claim 7, Shimizu shows the basic process as claimed, 
including a process using a heating cylinder, a screw disposed in a heating 
cylinder (Column 3, lines 46-47), a first driving source for driving the screw in 
an axial direction, a second driving source for rotating the screw (Column 4, 
lines 1-5, 18-27), position detecting means for detecting the axial position of 
the screw (Column 5, lines 42-51), rotation- speed detecting means for detecting 
the rotation speed of the screw (Column 4, lines 49-54), and a controller for 
controlling the first driving source and the second driving source dependent on 
the detecting signals transmitted from the position detecting means (Column 5, 
lines 47-51) and the rotation-speed detecting means (Column 4, 60-65). 
Shimizu also shows a plasticization/ measuring process and an injection 
process (Column 2, line 60), comprising the steps of controlling a rotation 
speed R of the screw based on a constant linear backward speed V of the screw 
(Column 9, lines 61-68; Column 28, lines 10-35), wherein the controlling 
comprises defining a synchronization ratio of a rotation speed of the screw, so 
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that the position of a flight of the screw does not apparently move relative to a 
constant linear backward speed of the screw (Column 2, lines 58-65), and 
defining a rotation speed of the screw by dividing the backward speed of the 
screw by the pitch of the flight of the screw (Column 2, lines 44-57). The 
examiner notes that a specific "synchronization ratio" is not explicitly defined 
in Shimizu, however, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to assign a value of 100% when the 
screw rotation and linear movement are perfectly synchronized. The examiner 
also notes that Shimizu does not explicitly define an arbitrary synchronization 
ratio, as used in the claimed formula. However, since the arbitrary 
sychronization ratio cannot alter how the process steps are to be performed to 
achieve the utility of the invention, it is herein addressed as nonfunctional 
descriptive material (MPEP 2106 VI.). Shimizu does not show controlling a 
density distribution of molten resin at a nose portion of the screw while moving 
the screw backwards or moving the screw backwards at a constant speed while 
rotating it after completion of the injection process. Hunkar shows that it is 
known to carry out a method including controlling a density distribution of 
molten resin at a nose portion of the screw while moving the screw backwards 
(Column 6, lines 50-58; Column 27, lines 37-63), and moving the screw 
backwards at a constant speed while rotating it after completion of the 
measuring process and before starting the injection process (Column 6, lines 
45-48; Column 8, lines 16-18; Column 10, lines 6-19; Column 28, lines 24-35). 
It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use Hunkar's control parameters during 
Shimizu 's molding process in order to insure formation of an article which 
meets end-use specifications that are dependent upon density of the molding 
material. Furthermore, Shimizu shows the basic process as claimed as 
discussed above, but does not explicitly show variations of the synchronization 
of the screw rotation. However it would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to realize that if a 
synchronization ratio is less that 100%, the screw is rotated more slowly than 
the backward speed of the screw and that if the synchronization ratio is more 
than 100%, the screw is rotated faster than then backward speed of the screw. 
It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to vary Shimizu's synchronization ratio during his molding 
process in order to achieve better measuring and melting of the material 
therein. 

Regarding Claim 8, Shimizu shows the basic process as claimed as 
discussed above, however Shimizu does not explicitly show variations of the 
synchronization of the screw rotation. However, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to realize 
that if a synchronization ratio is less that 100%, the screw is rotated more 
slowly than the backward speed of the screw and that if the synchronization 
ratio is more than 100%, the screw is rotated faster than the backward speed 
of the screw. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to vary Shimizu's synchronization ratio during 
his molding process in order to achieve better measuring and melting of the 
material therein. 

Regarding Claim 10, Shimizu shows the process as claimed as discussed 
above in the rejection of claim 9, including showing that it is known to control 
an injection molding operation by performing a plasticization/ measuring 
process and an injection process (Column 2, lines 18-26). Shimizu also shows 
that it is known to define a synchronization ratio of a rotation speed of the 
screw, so that the position of a flight of the screw does not apparently move 
relative to a speed of the screw (Column 2, lines 58-65), and to define a rotation 
speed of the screw by dividing the linear (backward, as in Yamazaki) speed of 
the screw by the pitch of the flight of the screw (Column 2, lines 44-57). The 
examiner notes that a specific "synchronization ratio" is not explicitly defined 
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in Shimizu, however, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to assign a value of 100% when the 
screw rotation and linear movement are perfectly synchronized. It would have 
been obvious to one of ordinary skill in the art at the time the invention was 
made to realize that if a synchronization ratio is less that 100%, the screw is 
rotated more slowly than the backward speed of the screw and that if the 
synchronization ratio is more than 100%, the screw is rotated faster than then 
backward speed of the screw. It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to vary Shimizu 's 
synchronization ratio of the screw's rotation speed and linear speed during his 
jnolding process in order to achieve better measuring and melting of the 
material therein. 

Regarding Claim 1 1, Shimizu shows the process as claimed as discussed 
above in the rejection of claim 10, including showing that it is known to define 
a rotation speed of the screw by dividing the backward speed of the screw by 
the pitch of the flight of the screw< (Column 2, lines 44-57). Furthermore, the 
examiner also notes that Shimizu does not explicitly define a synchronization 
ratio, as used in the formula in Claim 11. However, since the synchronization 
ratio of Claim 1 1 cannot alter how the process steps are to be performed to 
achieve the utility of the invention, it is herein addressed as nonfunctional 
descriptive material (MPEP 2106 VL). 

Regarding Claim 12, Shimizu shows the process as claimed as discussed 
above in the rejection of claim 10, including showing that it is known to define 
a synchronization ratio of a rotation speed of the screw, so that the position of 
a flight of the screw does not apparently move relative to a speed of the screw 
(Column 2, lines 58-65). The examiner notes that a specific "synchronization 
ratio" is not explicitly defined in Shimizu, however, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to assign 
a value of 100% when the screw rotation and linear movement are perfectly 
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synchronized. It would have been obvious to one of ordinary skill in. the art at 
the time the invention was made to realize that if a synchronization ratio is less 
that 100%, the screw is rotated more slowly than the backward speed of the 
screw and that if the synchronization ratio is more than 100%, the screw is 
rotated faster than then backward speed of the screw. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
vary Shimizu's synchronization ratio of the screw's rotation speed and linear 
speed during his molding process in order to achieve better measuring and 
melting of the material therein. 

Response to Arguments 

Applicant's arguments filed 1 1 October 2006 have been fully considered 
but they are not persuasive. 

Applicant contends that Hunkar does not show all of the elements of any 
of the pending claims. It is noted that Hunkar alone is only applied to claim 9. 

Applicant contends that Hunkar's control process cannot take place after 
the measuring process and before the injection process. This is not persuasive 
as some measuring takes place prior to the plasticization process in order to 
avoid overloading the plasticizer. 

Applicant contends that "since the temperature of the heating cylinder is 
influenced by the change of the outside temperature, it is impossible to control 
precisely the density of the molten resin using Hunkar's technique." (see 
response, page 15, para. 2). However, in his preceeding paragraph, applicant 
states "the technique of Hunkar, which controls the density of the molten 
resin...". It is maintained by the examiner that Hunkar shows controlling 
density of the resin. 

Applicant contends that in Hunkar, "there is no disclosure or suggestion 
of ... 'controlling a density distribution of molten resin at a nose portion of the 
screw'" (see page 16, para. 2). However, on page 15, paragraph 1, applicant 
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states "the technique of Hunkar, which controls the density of the molten 
resin..,". It is maintained by the examiner that Hunkar shows controlling 
density of the resin at a nose portion of the screw. 

Applicant contends that in Hunkar, "there is no disclosure that the 
'rotation speed' is 'corresponding to the constant backward speed' or that the 
correspondence is controlled." (see response, page 17, para. 1) This is not 
persuasive because controlled correspondence is not particularly claimed. 
Furthermore, two values that correspond to each other are not necessarily 
dependent upon each other. The claim does not require the rotation speed to 
be a function of the backward speed. The claim merely requires a rotation 
speed corresponding (in an unspecified manner) to a backward speed. In other 
words, the two "corresponding" variables could be otherwise independent from 
each other, save their values at a common time period. 

Applicant contends that Hunkar does not show a synchronization ratio. 
This is not persuasive because although Hunkar does not identify it as a 
"synchronization ratio", he discloses the same mathematical relationship at 
Column 2, lines 44-65. 

Applicant contends that Shimizu does not show the instant invention 
because he does not show the idea that the screw moves backwards at a 
constant speed. This is not persuasive because Shimizu was not cited to show 
this step. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply 
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is filed within TWO MONTHS of the mailing date of this final action and the 
advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 135(a) will be calculated from the mailing date of the advisory action. In 
no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Monica A. Huson whose telephone 
number is 571-272-1 198. The examiner can normally be reached on Monday- 
Friday 7:30am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Christina Johnson can be reached on 571-272-1 176. 
The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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